Background: Inodilators are routinely used in cardiovascular surgery with cardiopulmonary bypass (cPB). Information regarding safety and tolerability of the novel molecule, levosimendan (LeVO), in newborns is anecdotal; no pharmacokinetic data in this population are available. Methods: This was a phase I, randomized, and blinded study. Neonates undergoing surgical repair for congenital heart defects received stepwise dose increases of milrinone (MR; 0.5-1 μg/kg/min, n = 9) or LeVO (0.1-0.2 μg/kg/min, n = 11) as an i.v. continuous infusion, starting before cPB. Infants had continuous, time-locked, physiological, and near-infrared spectroscopy (NIRs) (cerebral and peripheral) recordings during the first 24 h, and at 48 and 96 h postsurgery. serial biochemistry and pharmacokinetic studies were performed. results: During the first 24 h postsurgery, patients showed time-related, group-independent increased cerebral tissue oxygenation and decreased diastolic blood pressure; in addition, group-dependent differences in heart rate and peripheral perfusion were found. early postsurgery, MR-treated infants showed lower ph, higher glycemia, and higher inotrope score. The groups differed in cerebral NIRs-derived variables from 24 to 96 h. study drug withdrawal at 96 h was more frequent with LeVO. LeVO intermediate metabolites were detected in plasma at day 14 after surgery. conclusion: LeVO is well tolerated in critically ill neonates. LeVO may have advantages over MR in terms of the dosing regimen.
s urgical repair during the neonatal period is currently the standard approach for most cardiac malformations. Despite the milestones reached, newborns undergoing cardiovascular surgery have a high morbidity and neuropsychological sequelae that may diminish their quality of life (1) . The vulnerability of the newborn to developing surgery-related low cardiac output syndrome could be one of the reasons for this unfavorable outcome. This condition, typically present 6-18 h after surgery, involves a combination of low myocardial contractility and the peripheral effects of ischemia-reperfusion on the endothelium and results in decreased heart rate, heightened pulmonary and systemic vascular resistance, and positive water balance (2) (3) (4) . Therefore, in addition to catecholamines, the early use of inodilators (INDs) is proposed to reduce afterload and increase inotropism.
Milrinone (MR) is a selective phosphodiesterase III inhibitor that has inotropic and lusitropic effects on the myocardium. It also has a relaxing effect on the vascular muscle. MR improves mesenteric perfusion and attenuates myocardial oxydative stress following hypoxia-reoxygenation in piglets (5) . Studies in pediatric populations appear to support the clinical usefulness of MR, which is similar to that observed in adults (6) (7) (8) (9) (10) (11) .
Levosimendan (LEVO) is a novel class IND developed for the treatment of heart failure (12) (13) (14) (15) (16) (17) . LEVO binds to troponin C, which, in turn, enhances the sensitivity of contractile proteins to calcium. LEVO has a positive lusitropic effect (12, 13) and induces vascular relaxation in the smooth muscle of the peripheral and coronary vascular bed (14) (15) (16) (17) . The direct antiinflammatory and antiapoptotic cardioprotective actions of LEVO have also been reported (12) . LEVO can be used with conventional inotropic agents. One of the potential advantages of LEVO is related to its pharmacokinetic profile. The biotransformation of LEVO in the intestinal tract gives rise to intermediate metabolites (OR1855 and OR1896) with beneficial hemodynamic effects that last up to 7 d after discontinuing the drug in adults (16) . However, experience with LEVO in pediatric patients is scarce (18) (19) (20) (21) (22) (23) , and the number of neonates in these studies is anecdotal (18) (19) (20) (21) (22) (23) . There are no data on LEVO pharmacokinetics in neonates.
The purpose of this study was to systematically test the efficacy and safety of MR and LEVO in newborns undergoing cardiovascular surgery with cardiopulmonary bypass (CPB). We introduce a key variant as compared with previous studies (7) : the perioperative administration of the study drug, MR or LEVO. Given the uncertainty about LEVO pharmacokinetics in neonates, the study was designed as a pilot, phase I feasibility study.
Results

Study Population
Between November 2009 and November 2010, 20 neonates undergoing cardiovascular surgery with CPB who were in stable Articles Pellicer et al.
preoperative hemodynamic condition were enrolled, representing 69% of potential candidates for study. The remaining 9 infants (31%) were not included due to emergency surgery, IND contraindication, or refused consent. The clinical characteristics of the patients are described in Table 1. IND11 carried a 22q11  deletion and IND15 had Goldenhar syndrome. The study period ran from the immediate preoperative (baseline) day to postoperative day 6. The predefined study time points were baseline, first 24 h (T1), 48 h (T2), 96 h (T3), and day 6 postsurgery. The study groups did not differ with respect to gender, gestational age, postnatal age at surgery, risk adjustment using the congenital heart surgery method (24) , duration of aortic crossclamping, or CPB. However, their weights were significantly different at the time of surgery (3,278 (SD: 410) g LEVO; 2,875 (SD: 403) g MR; P < 0.02). On study entry, eight infants were receiving ventilatory support (four by nasal continuous positive air pressure and four by conventional mechanical ventilation) and were equally distributed between the groups. In addition, one MR patient was on dopamine (5 μg/kg/min) and urapidil (0.8 mg/kg/h) treatment. Baseline cardiac function according to the echocardiography is shown in Table 2 .
Study Procedures and Other Interventions
The mean time from the end of CPB to dose 2, the duration of dose 2, and the time to reach dose 3 from the initial IND infusion did not differ between the groups. Two infants in each group received the second study drug once the study was opened. However, at 96 h postsurgery, 91% of the infants on LEVO and 37.5% on MR had already been withdrawn from INDs (P = 0.041). No differences were found between groups with respect to the need for or duration of other vasodilators throughout the study period.
One infant (IND8) had only a partial follow-up in the study outcomes due to early death. Another infant (IND18) required extracorporeal membrane oxygenation for 62 h beginning soon after surgery. Two patients (IND2 and IND12) had permanent pacemakers inserted due to surgery-related third-degree atriventricular blocks. One infant (IND11), who showed atrioventricular asynchrony at 48 h postsurgery, was recaptured with a pacemaker. The groups did not differ with respect to ventilatory support, use of sedatives, or renal function (serum creatinine and urine output) during the 6-d postsurgery follow-up, or mortality. Six patients showed abnormal postatrioseptostomy or postsurgical cranial ultrasound findings with (IND2, IND11, and IND12) or without (IND9, IND15, and IND16) an amplitude-integrated electroencephalography correlation.
Evolution of Physiological Variables
A time-related treatment effect on heart rate was observed during T1, heart rate being higher in the MR than in the LEVO 
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Inodilators in neonatal cardiac surgery group (Figure 1a) . In addition, a significant effect of time on diastolic blood pressure was found that was independent of the intervention type (Figure 1b) . No significant differences were observed in the rate-pressure index (heart rate × systolic blood pressure) (23) , which showed decreasing trends with time in T1.
Group-dependent differences in the central-to-peripheral temperature gradient were significant during T1 (LEVO −0.42 (SD: 0.32) °C; MR 4.7 (SD: 0.24) °C; P = 0.021).
Finally, nonclinically relevant differences in arterial oxygen saturation (SaO 2 ) were found between the groups during T1 (LEVO 93.4 (SD: 0.15); MR 93.1 (SD: 0.24); P < 0.0001) and at T2 (LEVO 92.8 (SD: 0.44); MR 92.7 (SD: 0.87); P = 0.038) time points.
Evolution of NIRS-Derived Variables
Time-dependent increases in the cerebral tissue oxygenation index (cTOI) (Figure 1c ) and cerebral intravascular oxygenation (Figure 1d ) and decreased cerebral fractional oxygen extraction ( Figure 1e) were found in the first 24 h, which were independent of group allocation. At a peripheral level, infants receiving LEVO showed higher peripheral intravascular oxygenation (Figure 1f ) than those receiving MR during T1, with no differences in peripheral fractional oxygen extraction. 
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No other significant effects were evident in any of the NIRSderived variables at the T2 and T3 monitoring periods. The average mean values for absolute NIRS-derived variables at the T1, T2, and T3 monitoring periods were used for group comparisons across the study. The groups showed different profiles in both the cTOI (P = 0.0003) (Figure 2a) and cerebral fractional oxygen extraction (P = 0.002) (Figure 2b ) patterns with time.
Other Outcomes
Infants receiving MR showed a lower pH early on (although within the normal upper range) (Figure 3a) and higher blood glucose and inotrope scores (Figure 3c,d) . Trends toward higher Pco 2 and lactate serum levels (Figure 3b) were also found in these infants. No differences in mixed venous saturation or other biochemical parameters were found.
Serial echocardiography did not reveal any differences between the groups ( Table 2 ). The tricuspid annular plane systolic excursion data showed normal baseline values (n = 7); however, the overall results of the studies conducted at T1 (n = 10), T2 (n = 9), and T3 (n = 9) were abnormal. On day 6 postsurgery, three of the nine infants assessed still showed abnormal tricuspid annular plane systolic excursion values. N-terminal probrain natriuretic peptide and troponine I serum levels from baseline to the end of the study did not differ between the groups ( Table 2) .
Proinflammatory interleukin (IL)6 (P = 0.049) and IL8 (P = 0.004) increased and anti-inflammatory IL7 (P = 0.001) decreased with time, with no differences between the groups. The evolution of the pro-and anti-inflammatory variables was not associated with the duration of CPB or lactate serum levels at neonatal intensive care unit (NICU) admission.
The kinetic parameters and plasma concentrations of the study INDs are shown in Table 3 and Figure 4 , respectively. LEVO metabolite concentrations were within the limit of determination up to day 14 postsurgery (Figure 4a) . Overall MR plasma concentrations were at or above the therapeutic range (300 ng/ml) (8) beyond 10 h of drug infusion (Figure 4b) . 
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DIsCussION
The management of heart failure at the neonatal age is based on clinical guidelines derived from anecdotal experience in children and reports on adults.This study offers new data on the hemodynamic effects of a routinely used drug, MR, and a novel molecule, LEVO, currently being used compassionately for pediatric-age patients. This is the first study to report pharmacokinetic data on MR and LEVO for the neonatal and other pediatric populations in which no loading dose was delivered for either drug. In addition, this study provides the first pharmacokinetic data on the metabolites OR1855 and OR1896 in neonates and children receiving LEVO. This information, derived from the systematized study of LEVO, is of particular interest given that the pharmacokinetic profile indicates that the drug generates a long-lasting active metabolite, which makes it highly attractive for clinical use.
Little pharmacokinetic data are available for the neonatal population undergoing specific surgical procedures. In children, weight-normalized MR elimination clearance can be expressed as a linear function of age (9) . Information on neonates is scarce, and the application of procedures such as CPB or modified ultrafiltration can affect IND pharmacokinetics (10) . With regard to LEVO, only one study has assessed the pharmacokinetics of the drug (given as a 12 μg/kg i.v. bolus) in children undergoing cardiac catheterization (18); neonates were not included in this series. Metabolite concentrations were under the limit of determination in all samples. Pharmacokinetic studies in adults showed stationary equilibrium at 4-8 h following continuous infusion (0.05-0.2 μg/ kg/min) that remained constant thereafter for as long as the infusion was maintained (14) . To avoid undesirable effects, particularly systemic hypotension, we administered the study drug without a loading dose. However, the infusion of IND in this study began earlier than in other trials (7, 23) . It is noteworthy that early in the postoperative course, MR-treated infants showed MR plasma concentrations within the therapeutic range (8) . In the case of LEVO-treated infants, the median plasma concentrations of the parent drug and OR1896 were, 10 h after infusion of IND started, within the range that showed positive hemodynamic effects in adults with heart failure (14) and in healthy male volunteers (15), respectively. Therefore, the time of IND infusion initiation may be relevant to the efficacy of INDs in the prevention of low cardiac output syndrome, particularly in the case of LEVO, in which pre-and postconditioning properties suggest cardioprotective mechanisms in both animal and human studies (12) .
INDs were well tolerated in our patients, given that only one infant failed to complete the study protocol due to death. The 
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mean time to the corresponding step-increase in IND dose did not differ between the groups. Overall, the two groups were comparable with respect to the main neonatal clinical morbidities and mortality.
Neither MR nor LEVO appear to increase myocardial oxygen demand, according to the trends observed in the rate-pressure index in this study (23) . During the first 24 h postsurgery, MR had a greater effect on heart rate (increase) than LEVO, which is in accordance with the data reported in a predominantly pediatric population (23) . However, diastolic blood pressure showed a time-related, group-independent decreasing profile. Infants in the MR group showed significantly lower SaO 2 and pH and trends toward higher Pco 2 , which possibly indicates differences in respiratory status. These infants also had higher lactate and glucose serum levels, and more need for other inotropes than infants on LEVO during the first hours postsurgery. However, both pH and lactate remained within an adequate range regardless of the intervention.
Cerebral NIRS-derived variables suggested a time-dependent improvement in blood flow (increased cerebral intravascular oxygenation) and oxygen availability (increased cTOI and decreased cerebral fractional oxygen extraction) in both groups in the first 24 h postsurgery. Beyond that time point, the groups differed with respect to cTOI and cerebral fractional oxygen extraction profiles in the first 96 h after surgery (Figure 2 ), which coincided with significant differences in IND withdrawal. However, the differences found in cerebral perfusion and oxygen transport do not seem to be clinically relevant given that the critical regional oxygen saturation potential for brain injury has been established at ~45% (25) .
At the peripheral level, infants on LEVO showed a significantly higher peripheral intravascular oxygenation than infants on MR. In addition, infants receiving LEVO showed a lower temperature gap. LEVO improves hemodynamic performance by dilation of coronary and resistance vessels. Phosphodiesterase III inhibition (a common pathway for both study INDs and one of the mechanisms proposed to explain this effect) does not seem to be the main determinant (12) . The role of other LEVOspecific properties in peripheral vasodilation, such as the regulation of the opening of potassium channels or the desensitization to calcium by vascular smooth muscle cell contractile proteins remains to be defined. Whether these findings and the differences found in the temperature gap represent real differences in the effect on the peripheral perfusion of the study INDs needs to be addressed by appropriately designed studies.
The reduced number of data, related to the infants' abnormal cardiac performance and confirmed by serial echocardiographic scans, precluded exploring any eventual relationship between echocardiography and N-terminal probrain natriuretic peptide or troponine I data.
The results of this study point toward a hemodynamic effect of LEVO that persists after the drug infusion ends. Although the percentage of infants receiving the second study drug was comparable during the open study, the successful withdrawal of the study INDs occurred significantly earlier in the LEVO-treated infants than in those treated with MR. The pharmacokinetic particularities of LEVO may explain its sustained effect. This notion is supported by the fact that MR plasma concentrations were at or above the target range (8) while the infusion drug persisted but had a rapid elimination phase once the infusion stopped (Figure 4b) . As previously shown in healthy adult volunteers and patients with heart failure (14, 15) , the parent drug disappeared rapidly once the LEVO infusion was halted at 48 h (Figure 4a) . The plasma concentration of the active metabolite OR1896 peaked at 36 h. As with adults (14) , the active metabolite is detectable in plasma ~10 h after the initiation of the LEVO infusion, with the median OR1896 plasma concentration above 2 ng/ml. This result is in accordance with a report that showed the prolonged beneficial hemodynamic effects of LEVO on congestive heart failure after the infusion was stopped (14) . The concentration of OR1896 remained stable in plasma up to day 8 and was still measurable up to 12 d after withdrawal of LEVO. Of note, the first derivative in LEVO's metabolic pathway (OR1855), which serves as an intermediate metabolite in the conversion of LEVO to the N-acetylated conjugate active metabolite (OR1896) was formed slowly, and the plasma peak concentration was observed ~7 d after the start of the infusion. This fact may indicate an early biotransformation of the parent drug in the intestinal tract by reduction to OR1855 and a fast acetylation process causing higher concentrations of OR1896 than OR1855. The delayed deacetylation of OR1896 may explain the progressive accumulation of OR1855 (14, 15) . The acetylation capacity of an individual has a marked effect on the plasma levels and exposure to both metabolites. Individual differences in the acetylation activity related to the enzyme polymorphism would explain the wide interquartile range in OR1855 plasma concentrations found in this study.
A limitation of this study was that titration of the study INDs was not targeted against a clinical outcome; consequently, the titration may not have been optimized, which may have influenced the clinical responsiveness and side effects. However, the doses used encompass those used in previous reports (7) and our overall clinical experience with MR and LEVO (22) . In addition, this is an exploratory, unpowered trial. Therefore, regardless of the difficulties related to this kind of study, which was performed in critically ill infants undergoing complex procedures in which a multidisciplinary team is involved, these results warrant the further study of MR as compared with LEVO in larger phase II and phase III confirmatory trials.
In summary, this pilot study describes the pharmacokinetic profile of MR and LEVO given in a continuous i.v. infusion without a loading dose in newborn infants undergoing CPB. The study provides reassuring data on the early intraoperative use of both INDs and points toward the persistent hemodynamic effects of LEVO after the conclusion of the drug infusion. These effects are partly related to the particularities of the biotransformation of LEVO into long-lasting active metabolites, which, in this study, were documented in plasma up to 12 d after drug withdrawal. This fact has practical benefits given that it reduces the time required for intravenous lines and NICU stays. Therefore, the results of this pilot trial offer relevant data that support the use of LEVO as a potential first-line IND for use in neonates; these results should be addressed in appropriate confirmatory trials. . When admitting potential candidates, the medical suitability of patients was confirmed by the physician responsible for their clinical care. Parents were offered the opportunity to enroll their infants in the study through informed consent by members of the study team who were on the delegation log for consent (A.P., P.L.-O., and M.C.B.).
Intervention
Infants were randomized immediately before surgery to receive MR (milrinone lactate 1 mg/ml; Primacor, Sanofi-Aventis S.A., México City, Mexico) or LEVO (LEVO 2.5 mg/ml; Simdax, Orion Pharma, Espoo, Finland). Continuous intravenous infusion of the study drug through a separate central line was started intraoperatively and was increased stepwise: dose 1, starting immediately after the central lines were placed and maintained for the duration of the surgical procedure; dose 2, upon NICU admission, providing the infant was in stable hemodynamic condition; and dose 3, starting after 2 h of stability with dose 2, and maintained up to 48 h after the infusion of IND started. Accordingly, infants randomized to the MR group received 0.5, 0.75, and 1 μg/kg/min and those infants randomized to the LEVO group received 0.1, 0.15, and 0.2 μg/kg/min, for doses 1, 2, and 3, respectively.
The potentially undesirable side effects related to either IND studied were a >30% change in heart rate or a 35-40% decrease in systolic blood pressure as compared with baseline. If these conditions ocurred, the IND dose was interrupted for 30-60 min and resumed at half the previous infusion rate once the patient had recovered. The withdrawal criteria were (i) persistent arterial hypotension, with or without variations in heart rate, after discontinuation of IND infusion and (ii) systemic hypotension recurring on IND reintroduction.
Intravenous solutions of the study INDs were prepared in identical opaque syringes, and the concentration was adjusted to deliver the corresponding dose for each IND at the same infusion rate. Infusion tubes were covered by aluminium foil to avoid unmasking LEVO due to its yellow color. A study nurse who was not involved in the clinical care of the infants prepared the study medication and was the custodian of the allocation code.
The duration of treatment differed according to the IND based on a priori pharmacokinetic data (14) (15) (16) . Per protocol, the infusion of LEVO was stopped 48 h after it was started. From 48 h onward, the MR infusion rate was tapered according to the crietria specified by the attending physician. Therefore, beyond 48 h this was an open study.
Other Interventions
The overall patient pre-and postoperative management followed the cardiovascular surgery treatment guidelines currently in place at the NICU. Hemodynamic stability was achieved first by adjusting the dose of other cardiovascular drugs in order to maintain the study drug infusion rate as stable as possible according to protocol. The aim was to maintain mean blood pressure above 40 mm Hg and reduce the afterload, for both the systemic and pulmonary circulation. A constellation of clinical, biochemical, and/or echocardiography-derived data guided the interventions, such as the need for volume expansion and the use of other cardiovascular drugs. Therefore, in addition to the study INDs, pressor-inotrope agents (dopamine and epinephrine), inotropes (dobutamine), and systemic (urapidil, sodium nitroprusside, and nitroglycerin) and pulmonary (nitric oxide) vasodilators were used when clinically indicated. As part of the routine management, all infants received three doses of methylprednisolone, 8 h apart, starting the night before surgery.
Primary Outcome Measures
Patients were monitored continuously for heart rate, breathing rate, central (axilla) and peripheral (foot) temperature, intravascular arterial blood pressure, and SaO 2 (IntelliVue MP50, Phillips, Best, The Netherlands).
Changes in cerebral and peripheral perfusion-oxygenation were assessed using the NIRS instrument NIRO-300 (Hamamatsu Photonics, Fukuoka, Japan), equipped with two measuring units. The sensor from one of the measuring units was placed at the frontal-parietal level (cNIRS). The following cNIRS trend variables were obtained from the monitor: changes in oxyhemoglobin, deoxyhemoglobin, total hemoglobin, and cTOI. The cerebral intravascular oxygenation (equivalent to the difference between oxyhemoglobin and deoxyhemoglobin and used as a surrogate of cerebral blood flow changes) (26) and changes in total hemoglobin (used to estimate changes in cerebral blood volume) (27, 28) were calculated offline. The cTOI was used as a continuous estimate of the cerebral venous oxygen saturation (29) . The second measuring unit was used to assess changes in peripheral perfusion-oxygenation (pNIRS) by placing the optodes on a thigh. Changes in peripheral intravascular oxygenation and peripheral TOI were continuously derived (22) . The emitter and receptor optodes were spaced 4 cm apart. The same path length factor of 4 (28) was used for the cerebral and peripheral circulation. The NIRS sampling time was 0.5 s.
At NICU admission, recordings of the physiological and NIRSderived variables began immediately after surgery and continued throughout the first day (T1). The recordings were then restarted and maintained for at least 4 h at 48 and 96 h postsurgery (T2 and T3 study time points, respectively). A real-time, simultaneous, time-locked data acquisition system for NIRS and physiological variables was developed. After a period of stabilization, the baseline oxyhemoglobin, deoxyhemoglobin, and total hemoglobin were related to an arbitrary zero. Baseline TOI was defined as the value at the beginning of each study for both cTOI and peripheral TOI once the NIRS signal was considered stable. The fractional oxygen extraction, which represents the ratio of tissue oxygen consumption to tissue oxygen delivery (27) , was calculated offline as (SaO 2 -TOI)/SaO 2 . We calculated the average values for all samples of the continuous NIRS and physiological variable recordings obtained during 5-min intervals, every 30 min (Matlab, MathWorks, Natick, MA), which were then used for analyses. SaO 2 variation did not exceed 1% within the measurement time point.
Other Outcome Measures
Blood gases, acid-base status, co-oximetry, and lactate, glucose, and hemoglobin concentration readings were serially assessed at baseline (immediately before CPB) and every 6 h at T1 and once during NIRS monitoring at T2 andT3. Serum creatinine, N-terminal probrain natriuretic peptide, troponine I, and proinflammatory and anti-inflammatory factors (IL-β1, IL6, IL7, IL8, IL10, and tumor necrosis factor-α) were determined at baseline, at T2, and on day 6 postsurgery.
The steady-state IND plasma concentrations were measured immediately before CPB while on IND dose 1; 2 h after the start of the IND dose 2; and 24 and 48 h after the start of the infusion of IND in infants receiving IND dose 3. Beyond that period (open study), daily samples were obtained for LEVO up to day 7 postsurgery and at 10 and 14 d. In those infants randomized to MR, daily samples were obtained while the infants continued to receive the IND. Additional samples were taken once MR was stopped so as to study the elimination phase.
Blood samples were immediately centrifuged and plasma was stored at −20 ºC. LEVO and MR analyses were conducted using highperformance liquid chromatography and tandem mass spectrometry. The lower limits of quantification were set as follows: LEVO, 0.2 ng/ ml; OR1855, 0.199 ng/ml; OR1896, 0.202 ng/ml; and MR, 2 ng/ml. The pharmacokinetic parameters of MR, LEVO, and metabolites were derived using noncompartmental methods (Phoenix WinNonlin 6.2.1, Pharsight Corporation, Cary, NC).
Serial echocardiography (Siemens Acuson X300, Siemens, Munich, Germany; 4-8 MHz probe) and cranial ultrasound (Toshiba Nemio XG, Tokyo, Japan; 5-12 MHz probe) studies were performed at baseline, T1, T2, T3, and on day 6 postsurgery. Parasternal, apical, subcostal, and suprasternal long and short axis views were used. A complete anatomical (surgical repair, residual lesions, or pericardial effusions) and functional (shortening/ejection fraction and preload status) evaluation was performed according to a standardized technique (30) . Tricuspid annular plane systolic excursion was measured in a subset of patients to assess right-ventricular systolic function (31) . Reported normative values in neonates are within 6.6 and 14.5 mm (31). The various cranial
